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CRUISE CONTROL DEVICE AND METHOD IN A MOTOR VEHICLE 



The present invention relates to a device and a method for 
controlling the speed of a motor vehicle, the cruise control 
being performable as a constant-distance regulation if at 
least one preceding vehicle has been detected by a radar 
5 sensor, or the cruise control being performable as a constant- 
speed regulation if no preceding vehicle has been detected by 
a radar sensor. Measured object values for known objects are 
supplied to the cruise control, which includes a computing 
means which determines an acceleration gradient for each 
10 measured value of each object and adds up the individual 

acceleration gradients of the measured values for each object 
and outputs the added-up acceleration gradients for the object 
selected as the target object. 

Background Information 

15 The publication "Adaptive Cruise. Control System Aspect and 

Development Trends 11 by Winner, Witte, Uhler and Lichtenberg, 
published at the SAE International Congress and Exposition, 
Detroit, February 26 - 29, 1996 (SAE paper 961010), describes 
an adaptive cruise control which emits a radar beam and 

20 receives the portion of the beam reflected by stationary 
objects and preceding vehicles. If this cruise control 
recognizes a preceding vehicle, cruise control is performed as 
a constant distance regulation in relation to the preceding 
vehicle. If the radar system does not detect a preceding 

25 vehicle, cruise control is performed as a constant-speed 
regulation at a set speed defined by the driver. The 
accelerations and changes in acceleration over time 
implementable by adaptive cruise controls are limited here by 

NY01 878964 vl 




I 

fixed maximum values, because the adaptive cruise control is 
intended as a comfort system for driver support and therefore 
aims at a comfortable driving characteristic. The disadvantage 
of such systems in which the acceleration gradients are 
5 determined independently of the dynamic data of preceding 

vehicles is that these acceleration jolts cause discomfort. In 
non-critical situations, for example, when approaching a 
preceding vehicle at a low relative speed, the fixedly 
predefined acceleration jolt is perceived as too high and 

10 therefore uncomfortable, and in situations in which a 

collision is to be avoided, for example, when approaching a 
preceding vehicle at a high relative speed, the deceleration 
gradient is too low, so that driver intervention is generally 
necessary. In the context of the present invention, the term 

15 "acceleration" is used for both positive accelerations and 
negative accelerations, i.e., decelerations. 

Core and Advantages of the Invention 

The core of the present invention is to provide a method and a 
device for determining the acceleration jolts, i.e., the 

20 acceleration gradients, as a function of the particular 
situations in such a way that they match the need for 
acceleration or deceleration. According to the present 
invention, this is achieved by the features of the independent 
claims. Advantageous refinements and embodiments of the 

25 present invention are derived from the subclaims. 

At least one of the following measured values or a combination 
thereof is supplied to the input circuit as an input variable: 
distance of the object from the host vehicle, relative speed 
of the object in relation to the host vehicle, longitudinal 
30 acceleration of the object, transverse offset of the object, 
transverse speed of the object, or transverse acceleration of 
the object. Transverse offset is understood here as the 
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distance' in the transverse direction of the preceding vehicle 
to the previously calculated driving lane trajectory of the 
host vehicle. In the case of straight-line driving, the 
driving lane path of the host vehicle is the prolonged 
5 longitudinal vehicle axis, and in the case of cornering it is 
an interpolated movement path, approximated to the curve 
radius, along which the host vehicle will most probably 
travel . 

It is furthermore advantageous that the acceleration gradient 
10 for each measured value of each object is determined using a 
computing device or a table lookup device. Depending on the 
complexity of the computation, it may be simpler and faster to 
compute the particular acceleration gradient using a 
mathematical formula or to look it up in a previously computed 
15 and stored table of values. 

The sum of the acceleration gradients for each object is 
advantageously not greater than a predefinable threshold value 
which may be output by the cruise control as a maximum. This 
threshold value which may be output by the cruise control as a 
20 maximum may be configured to be variable, so it may respond 

differently to different situations. Providing such a limiting 
value prevents excessive acceleration jolts, which would 
result in a high degree of discomfort. 

It is furthermore advantageous that the vehicle immediately 
25 preceding the host vehicle is selected as the target object. 
The target object is the preceding vehicle whose vehicle 
dynamics affects the adaptive cruise control of the host 
vehicle. Acceleration or deceleration of the target object 
results in similar motion dynamics of the host vehicle, 
30 because the target object is the vehicle that is to be 
followed . 
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The 'implementation of the method according to the present 
invention in the form of a control element which is provided 
for a control unit of an adaptive cruise control system of a 
motor vehicle is of particular importance. A program which is 
5 suitable for being run on a computer, on a microprocessor or 
signal processor in particular, and for carrying out the 
method according to the present invention is stored in the 
control element. Therefore, in this case, the present 
invention is implemented by a program stored in a control 
10 element, so that this control element provided with the 

program represents the present invention, as does the method 
which the program is suitable for carrying out. In particular, 
electrical memory media, a read-only memory for example, may 
be used as a control element. 

15 Further features, possible applications, and advantages of the 
present invention are derived from the following description 
of exemplary embodiments of the present invention, which are 
illustrated in the figures of the drawing. All described or 
illustrated features per se or in any combination represent 

20 the object of the present invention, regardless of their 

combination in the patent claims or their back-reference, and 
regardless of their formulation or representation in the 
description and/or in the drawing. 

Drawings 

25 In the following, exemplary embodiments of the present 

invention are elucidated in detail with reference to the 
drawing. 

Fig. 1 shows an exemplary embodiment of the device 
according to the present invention, and 

30 Fig. 2 shows an exemplary embodiment of the method 
according to the present invention. 
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Description of the Exemplary Embodiments 

Figure 1 shows an adaptive cruise control and distance 
regulator 1 which has an input circuit 2 among other things. 
Adaptive cruise control and distance regulator 1 receives 
5 input signals via input circuit 2. Input circuit 2 receives, 
among other things, signals containing object data 5. This 
object data 5 or object signals 5 are generated by a radar 
transceiver device 3. Radar transceiver device 3 emits 
microwave radiation, which is reflected by vehicles and 

10 objects in the detection area and is received by radar sensor 
3. From these measured values, the distance of the object from 
the host vehicle, the relative speed of the object in relation 
to the host vehicle, the longitudinal acceleration of the 
object, the transverse offset of the object, i.e., lateral 

15 offset of the object with respect to the previously computed 

movement path of the host vehicle, the transverse speed of the 
object, and the transverse acceleration of the object are 
computed for each detected object. Optionally all, or any 
desired combination of, the above-listed quantities are output 

20 to input circuit 2 in the form of object data 5. Furthermore, 
additional input signals 6 are supplied to input circuit 2, 
for example, control signals 6 which originate from an 
operating and control device 4 . Operating and control device 4 
has driver-actuatable operating elements, via which the driver 

25 may put adaptive cruise control and distance regulator 1 into 
operation and may modify its operational settings. 
Furthermore, input circuit 2 may receive additional 
quantities, for example, the speed of the host vehicle and 
additional information for carrying out further cruise control 

30 functions. The input data supplied via input circuit 2 is 

supplied to a computing device 8 via a data exchange device 7, 
actuating signals to be output to downstream devices being 
determined from the input quantities in computing device 8. 
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The"actuating signals determined by computing device 8 are in 
turn supplied to data exchange device 7, which supplies these 
actuating signals to an output circuit 9, which outputs an 
acceleration request signal 11 or a torque request signal 11 
5 to an output power-determining actuating element 10 of an 

internal combustion engine. Output power-determining actuating 
element 10 is preferably designed as an electrically 
actuatable throttle valve or as a fuel metering device, for 
example, in the form of a fuel injector. If computing device 8 

10 determines that the host vehicle is to be accelerated or a 

positive output power is required from the internal combustion 
engine, this acceleration or torque request signal is output 
to the internal combustion engine. Similarly, if computing 
device 8 has determined a deceleration request, a deceleration 

15 signal 13 is output to decelerating device 12 of the vehicle. 
Deceleration device 12 is preferably an electrically 
actuatable brake system; however, it may also be another 
deceleration means such as a retarder or an engine brake. 
Because fixedly predetermined acceleration jolts or 

20 deceleration jolts have been found excessively strong or 
excessively weak depending on the situation, the method 
according to the present invention in the form of a control 
program to avoid these disadvantages is provided in computing 
device 8 . This method which is used in computing device 8 is 

25 illustrated in the form of a flow chart in Figure 2. 

Figure 2 shows a flow chart for performing a regulation method 
for the above-described cruise control. At the start of the 
method, the individual measured object values for each 
recognized object are input using input circuit 2 according to 
30 step 14. At least one of the following measured values or a 
combination thereof is determined therefrom and supplied to 
computing device 8 for each recognized object and for each 
detected preceding vehicle: distance of the object, relative 
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speed of' the object, longitudinal acceleration of the object, 
transverse offset of the object, transverse speed of the 
object, or transverse acceleration of the object. In method 
step 15, an acceleration gradient is determined for each 
5 measured value of each recognized object. An acceleration 
gradient is formed for each type of measured value (i.e., 
object distance for all objects, relative speed of all 
objects, etc.) according to a predefined computing formula or 
a predefined lookup table separately for each object. In this 

10 way, a total of n * m acceleration gradients is obtained for n 
objects using m computational formulas. The individual 
acceleration gradients of a single object are added up in next 
method step 16, so that a total of n acceleration gradients 
remains for n objects, since the m * n individual acceleration 

15 gradients are added up for the respective object. In this way, 
a single acceleration gradient is obtained for each recognized 
object; these objects differ with respect to whether a strong 
deceleration, a light deceleration, or any acceleration is 
needed if a given object is to be selected as the target 

20 object. In method step 17, the instantaneous target object is 
selected from all recognized objects. In most cases, the 
target object is the directly preceding vehicle which 
determines the control response of the host vehicle. For 
example, when passing or when other vehicles cut in or cut 

25 out, a change of target object takes place, so that another 
vehicle is selected as the primary control object. If the 
instantaneous target object is selected according to step 17, 
the acceleration gradient for this target object computed in 
step 16 is converted according to step 18 to an actuating 

30 signal 11, 13, which influences either an output power- 
determining actuating element 10 or deceleration devices 12 of 
the vehicle. In the next method step 19, this actuating signal 
is output to output circuit 9 and relayed to the corresponding 
actuating elements. The method is either terminated in step 19 
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or reset* to start in an infinite loop and begins anew with 
step 14. 

By using the above-described device and method for regulating 
the speed of a motor vehicle, it is possible to determine an 
5 acceleration gradient or a deceleration gradient for cruise 
control of a vehicle, which is greater or less depending on 
the driving situation, while it corresponds to the dynamics 
requested by the driver based on his/her own driving 
experience . 
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